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Introduction centre from a peripheral hospital. She was haemo-
dynamically stable without signs of cerebral injury
Traumatic rupture of the thoracic aorta is a life-threat- (Glasgow coma scale 15). No motor deficit was present.
ening injury leading to immediate death in 80% to Diagnostic studies revealed multiple left rib fractures,
90% of patients. In the few survivors, free rupture of left ischiopubic fractures, and a compression fracture
the injured aorta is prevented by the adventitia and of the twelfth thoracic vertebra. The initial chest x-
mediastinal surrounding structures. If left untreated, ray showed a blurred aortic knob with mediastinal
the majority of contained periaortic haematomas de- widening. Additionally, close x-ray evaluation of the
velop into a posttraumatic aneurysm and tend to cervical spine demonstrated a C-2 fracture involving
rupture. Early surgical repair is therefore still con- the base of the odontoid process (type 2 fracture),
sidered the standard method of treatment, albeit as- requiring proper immobilisation using a long spine
sociated with considerable mortality and morbidity, board to prevent spinal cord injury. The patient was
i.e. paraplegia and aggravation of cerebral and visceral transferred to the department of radiology where the
injuries.1 diagnosis of ruptured thoracic aorta was confirmed
In this report, we present a patient in whom severe by subtraction angiography. Because of the unstable
associated injury of the cervical spine precluded early cervical spine fracture complicating adequate position-
surgical treatment of a ruptured thoracic aorta. After ing of the patient for thoracotomy, we deliberately
9 months of convalescence, the pseudoaneurysm at delayed treatment of the ruptured aorta. Moreover,
the site of the previous aortic rupture was successfully the risk of free intra-thoracic rupture was considered
treated with an endoluminal covered stent, after first low in the absence of active ongoing haemorrhage and
transposing the left subclavian artery into the common elevated blood pressure. Consequently, the patient
carotid artery because of a short proximal anchoring was treated for 2 months with a halo vest for external
length. immobilisation and traction of the cervical spine fol-
lowed by a soft cervical collar, while mean arterial
pressure was carefully maintained <80 mmHg using
-blockers and vasodilators. After 3 months of con-
Case Report valescence, she was discharged for rehabilitation.
Six months after initial trauma, the patient was
A 73-year old woman, involved in a violent motor evaluated for elective endovascular treatment of her
vehicle collision (restrained), was transferred to our descending thoracic aortic pseudoaneurysm. Thoracic
spiral CT-scanning and subtraction angiography with
a calibrated catheter demonstrated a pseudoaneurysm
∗ Please address all correspondence to: R. H. Heijmen, Department of 40 mm in diameter, with a proximal and distal neckof Cardiothoracic Surgery, St. Antonius Hospital, P.O. Box 2500,
3430 EM Nieuwegein, The Netherlands. diameter of 26 mm and 28 mm, respectively (Fig. 1).
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Fig. 1. Preoperative spiral CT-scan showing a posttraumatic an-
eurysm (asterisk) located at the aortic isthmus.
The aneurysm, however, originated within 10 mm of
the left subclavian artery, thereby providing in-
sufficient proximal anchoring length for safe support
of the stent graft, with the additional risk of left
subclavian ostium obstruction. Endovascular treat-
ment was considered feasible as a two-stage approach Fig. 2. Left oblique angiogram demonstrating a pseudoaneurysm
at the site of a previous traumatic aortic rupture, after transposingonly, when the stent graft is inserted following trans-
the left subclavian artery onto the common carotid artery (asterisk).position of the left subclavian artery into the common Note the close proximity of the stump of the subclavian artery
carotid artery. After the latter procedure had been (arrow) to the location of the aneurysm, demonstrating an in-
sufficiently long proximal aortic neck to anchor the stent-graft inperformed successfully, creating a proximal aortic neck
the native anatomy.of 35 mm in length, the patient was scheduled for
endovascular repair (Fig. 2).
Because of severe tortuosity and calcification of the and oral anticoagulation with vitamin K antagonists
ilio-femoral arteries, we anticipated troublesome infra- for 3 weeks, followed by acetylsalicylic acid 100 mg/
inguinal introduction of the device, and hence vascular day. The procedure was well tolerated and no com-
access was obtained by exposing the left common iliac plications, including paraplegia, infection, or em-
artery by a retroperitoneal approach. Under fluoro- bolisation were observed. The patient had no sensory
scopic guidance, a 31-mm diameter endoprosthesis or motor deficit and was discharged on the fourth
with a length of 100 mm, made up of an ultra-thin postoperative day. Follow-up spiral CT-scanning at 3
ePTFE graft with an outer self-expanding nitinol sup- months after the procedure revealed complete ex-
port structure (Thoracic ExcluderTM Endoprosthesis, clusion of the aneurysm without signs of endoleak or
W. L. Gore & Associates, Inc., Flagstaff, AZ, U.S.A.) migration (Fig. 4).
was inserted over a 0.0035′′ ‘‘super-stiff’’ guidewire
(Back-up Meier, Boston Scientific, Nattick, MA, U.S.A.)
and uneventfully deployed in the distal aortic arch
just across the proximal stump of the left subclavian Discussion
artery. Subsequently, a non-occlusive, tri-lobed silicone
balloon (Thoracic ExcluderTM Balloon Catheter, W. L. For many decades, standard surgical treatment for
traumatic rupture of the thoracic aorta included ag-Gore & Assoc.) was inflated proximally and distally
to fully anchor the stent into the nonaneurysmal wall of gressive management by immediate surgical repair.
The most feared complication of operative repair isthe aorta. Post-deployment angiography demonstrated
appropriate positioning of the endograft and adequate spinal cord ischaemia and paraplegia due to aortic
cross-clamping in up to 19.2 % of patients.1–3 Its in-exclusion of the aneurysm (Fig. 3). The patient received
5000 IU of heparin intravenously during the procedure cidence has been significantly reduced to 2.3 % when
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approach consisting of immediate repair for unstable
patients and deliberately delayed repair for patients
with severe concomitant injuries,5 which was con-
firmed by others.6,7 Additionally, the risk of free rup-
ture of the contained periaortic haematoma appeared
to be considerably less than the risk of emergency aortic
repair, provided that arterial pressure was closely
monitored and maintained below 140 mmHg.8 Because
of the unstable cervical spine fracture requiring com-
plete immobilisation with a halo vest and the absence
of signs of imminent free aortic rupture, including
haemodynamic instability, significant haematothorax
or a pseudocoarctation syndrome, we anticipated that
our patient would benefit from delaying the surgical
intervention.
In the current era of transluminal stent-graft im-
plantation for peripheral and aortic aneurysms, the
technique of endovascular treatment has also been
successfully used for immediate9–11 and delayed re-
pair12,13 of traumatic ruptures of the thoracic aorta. In
a vast majority of patients, however, traumatic injuries
to the thoracic aorta involve the aortic isthmus. As the
aortic tear originates just beyond the origin of the left
subclavian artery, an insufficient length of the proximalFig. 3. Left oblique completion angiogram demonstrating ap-
propriate positioning of the endograft and adequate exclusion of segment of aorta is left for adequate anchoring the
the aneurysm. stent-graft. Kato et al. reported that inadvertent stent-
graft placement across the left subclavian artery res-
ulted in occlusive thrombosis of the subclavian artery
with left upper extremity ischaemia, despite un-
impeded blood flow and absence of a pressure-
gradient at completion angiography.9 Additionally,
subclavian artery obstruction may lead to cerebral
vascular insufficiency in compromised patients due to
reversal of flow in the ipsilateral vertebral artery, i.e.
subclavian steal syndrome.
In the absence yet of a technically perfect de-
ployment mechanism to allow precise stent-graft
placement, the number of patients suitable for delayed
endovascular repair of traumatic rupture of the prox-
imal thoracic aorta may be increased by antecedent
transposition of the left subclavian artery onto the
common carotid artery followed by definitive en-
dovascular aneurysm exclusion as a two-stage ap-
Fig. 4. A 3-month follow-up spiral CT scan of the thoracic endograft proach. Subclavian artery transposition is associated
demonstrating adequate exclusion of the pseudoaneurysm without with low morbidity (perioperative stroke in noendoleak.
patients) and high long-term patency (95% to 100% at
7 years).14,15
Conceivably, as the lesion to be treated is most oftendistal perfusion was actively supported with partial
located at the aortic isthmus, and hence not involvingleft-heart bypass.1,2 Operative mortality, however, re-
an aortic segment with spinal cord branches, the riskmains as high as 11.9 % to 19 %,1–3 mainly because of
of paraplegia may be reduced with endovascular treat-associated severe neurological and visceral injuries.
ment of a traumatic rupture of the thoracic aorta whenMagissano et al. demonstrated that both the morbidity
and mortality rates decreased with a more selective compared to conventional open repair.
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